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Translation of 

JP 56022665A (Nippon Oils and Fats Co LTD) 



Specifications 

1. Name of the patent Air-entraining agent 

2. Scope of the patent 

1. Air-entraining agents which consist of 
anionic surfactant and glycol ether of generic 
equation (l), with their weight proportion 
being 1:0.01-10. 

RO(CH 3 CH20)„H (1) 
R stands for alkyl group with 1-6 carbon atoms, 
phenyl group, or benzyl group, n is an integer 
number in the range 1-5. 
3. Detailed description of the patent 

This patent deals with air- entraining agents 
to obtain porous concrete by using in 
air-hardening or hydraulic cement. 

Porous concrete is produced by adding 
surfactants into air-hardening or hydraulic 
cement and making use of their foaming power. 
It is widely used in architecture because of its 
low weight and adiabaticity. 



As the surfactant, anionic agents are often 
used because of their large foaming power. 
Lower alcohols, like isopropyl alcohol, can be 
added as 'foam aid' in order to increase the 
foaming power. However, Lower alcohols 
require careful treatment because they have 
low flash points. 

We have invented foam aids that increase the 
foaming power of anionic surfactants and also 
are safe in treatment. 

Namely, our patent deals with air-entraining 
agents which can be used to produce porous 
concrete and which consist of anionic 
surfactant and glycol ether of generic equation 
(1). 

RO(CH 3 CH 2 0) n H (1) 
R stands for alkyl group with 1-6 carbon atoms, 
phenyl group, or benzyl group, n is an integer 
number in the range 1-5. 
Cements to which the air-entraining agents 
of this patent can be used include the 
following: casting plaster, magnesia cement, 
which are air-hardening cements, and 
Portland, silica, fly ash, alumina, blast furnace 
cements, which are hydraulic. In addition, the 
materials of this patent permit the use of 



aggregates, such as pulp refuse, sand, etc for 
air-hardening cements, and sand, gravel, 
rubble, pumice, slug, and artificial aggregates 
for hydraulic cements. 

The anionic surfactants used in the present 
patent are those which are usually used as 
.air-entraining agents for concrete. They are 
one of, or mixture of two of the following 
materials, for example. 

(a) Resinate 

(b) Saturated sulfonate 

(c) Unsaturated sulfonate 

(d) Alkyl benzenesulfonate 

(e) Alkyl sulfuric acid ester 

(f) Polyoxyethylene alkyl ether sulfate ester 

(g) Polyoxyethylene phenyl ether sulfate ester 



The effective weight proportion of anionic 
surfactant and glycol ether [Eq. (l)] is 1:0.01-10. In 
this range, the foaming power of the surfactant is 
increased and the stability of foam is improved. 

The amount of anionic surfactant can vary 
according to objects and conditions. However, they 
rest in the range of usual use as air-entraining 
agents. It is 0.01-10 w% in air-hardening cement, 
and 0.001-10w% for hydraulic cement. 

The air- entraining agents of the present patent 
have larger foaming power than traditional agents 
consisting of anionic surfactant and lower alcohol. 
Moreover, they have low flash points and thus little 
danger for catching fire. Also, since the anionic 
surfactant makes fluid of low viscosity, as is the 
case with traditional agents, they can be handled 
easily and suitable for transportation and storage. 

Some examples for the application of the present 
patent are shown in the following: 

The counter ions for these anionic surfactants can 



be sodium, potassium, ammonium, monoethanol 
amine, diethanol amine, triethanol amine, and so 
forth. 

Examples for the glycol ester [Eq. (l)] used in this 
patent are ethylene glycol monomethyl ether, 
diethylene glycol monomethyl ether, triethylene 
glycol monomethyl ether, ethylene glycol 
monoethyl ether, diethylene glycol monoethyl ether, 
ethylene glycol mono-zrpropyl ether, ethylene 
glycol monoisopropyl ether, ethylene glycol 
mono-n-butyl ether, diethylene glycol mono-/?-butyl 
ether, triethylene glycol mono-73-butyl ether, 
tetraethylene glycol mono-73-butyl ether, 
pentaethylene glycol mono-zrbutyl ether, ethylene 
glycol mono-ij-amyl ether, ethylene glycol 
mono-zrhexyl ether, ethylene glycol monophenyl 
ether, ethylene glycol monobenzyl ether. Glycol 
ethers with R being butyl or phenyl group and 
n=l-3 are preferable. 

Example 1 

100 g of usual Portland cement or casting plaster 
and 300 g of aqueous solution of the air-entraining 
agents (containing anionic surfactant) were put 
into a home mixer with a capacity of 24 L. The 
mixture was stirred for 60 seconds with 8000 
rotations per minute. The height of foam was 
settled 5 second after the rotation ended. Then the 
height of foam was measured from the bottom of 
the mixer. The composition of the solution of the 
air-entraining agent and the results for measured 
height of foam are shown in Table 1. 
The anionic surfactants used here are (A) sodium 
dodecyl benzenesulfonate, (B) sodium /rdodecyl 
sulfonate ester, (C) sodium polyoxyethylene- 
irdodecylether sulfuric acid ether. The foam aids 
are isopropanol and various glycol ether. 
In the absence of foam, the height of the liquid 
surface from the bottom of the mixer was 28 mm. 

Table 1 

I Composition of air-entraining agent | Foam height (mm) | 



Anionic 


Foam aid 




Portland 


Casting 


surfactant 


(%) 




cement 


plaster 


(%) 












None 




50 


65 




i-C3H70H 


0.10 


50 


80 


A 0.10 




0.20 


70 


100 




n-C.1H9OC2H.1OH 


0.10 


70 


90 






0.20 


110 


125 




None 




60 


90 


B0.10 


i- C3H7OH 


0.10 


70 


100 




n-C.1H9OC2H.1OH 


0.10 


95 


105 








95 


100 




i-C 3 H 7 OH 


0.10 


100 


100 






0.15 


100 


110 




C 2 H 5 OC 2 H.OH 


0.10 


110 


115 


C0.10 


n-C.1H0OC2H.1OH 


0.05 


110 


110 






0.10 


115 


125 




n-C 4 H90(C 2 H 4 0) 2 H 0.05 


110 


120 






0.10 


125 


135 




None 




110 


120 




i-C 3 H 7 OH 


0.05 


110 


125 


C0.20 


n-GiHoOCsILiOH 


0.05 


135 


140 




C6H5-OC2H4OH 


.0.05 


135 


140 



Table 2 



Composition of air-entraining agent 


Air content 


Anionic 


Foam aid " 




(%) 


Surfactant 


(°/o) 






» (%) 














7.7 




i-C 3 H 7 OH 


0.005 


10.1 


A 0.01 


n-CiHsOCsHiOH 


0.002 


8.9 






0.005 


13.2 




n-C4H 9 0(C 2 H 4 0)2H 


0.005 


12.6 




None 




8.0 


B0.01 


i-C 3 H 7 OH 


0.005 


11.2 




n-C 4 H90C2H 4 OH 


0.005 


11.9 




None 




11.3 




i-C 3 H 7 OH 


0.005 


12.0 


C0.01 


n-CiH90C 2 H,,OH 


0.002 


15.0 






0.005 


17.1 




n-dH90(C2H..O)2H 


0.005 


17.0 



Footnote l) Relative to Portland cement. 



From Table 1, it is clear that the air-entraining 
agents of the present patent, which utilize anionic 
surfactant and glycol ether, have larger foaming 
power than the traditional agents consisting of 
anionic surfactant and isopropanol. 

Example 2 

Cement mortar was prepared by using the 
air-entraining agents similar to example 1, mixing 
usual Portland cement and river sand (diameter < 
1.0 mm) with weight proportion 1:3, and making 
the ratio of water/cement 60 %. The amount of air 
was measured by the method described in 
ASTMC185-58T. The temperature was 23°C. 

The results are shown in Table 2. It is clear that 
the air content is larger for the air- entraining 
agents of the present patent. 



Example 3. 

Mixture of equal amount of sodium 
polyoxyethylene decyl ether sulfate ester and 
water is hard to handle due to its high viscosity. 

Sufficient fluidity is obtained when part of the 
water is substituted by isopropanol or ethylene 
glycol mono-.frbutyl ether, to contain 50% sodium 
polyoxyethylene decyl ether sulfate ester, 35 % 
water, and 15 % isopropanol or ethylene glycol 
mono-irbutyl ether. In the case of isopropanol, the 
flash points (measured by the methods JIS K-2265) 
was 34°C, and therefore it has a relatively large 
danger. In contrast, the agent containing ethylene 
glycol mono-zi-butyl ether did not catch fire even at 
91°C. 

Thus, the air-entraining agents of the present 
patent have high flash point and therefore are safe 
to handle. They have also a large solubility in 
water and can therefore be treated easily. 



